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Comments from the Imperial Irrigation District 
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Strategic Transmission Investment Plan 
06-IEP-1F 

September 27, 2007 
 

The Imperial Irrigation District (“IID”) files its Comments in response to the California 
Energy Commission’s August 30, 2007 Strategic Transmission Investment Plan prepared 
in support of the 2007 Integrated Energy Policy Report Proceeding (06-IEP-1F).  IID 
recognizes the hard work and effort of the CEC Staff in preparing the report and supports 
the efforts of the CEC to address the Greenhouse Gas (“GHG”) policy objectives of the 
State of California.  Furthermore, IID agrees that Coordinated Renewable Generation and 
Renewable Transmission Infrastructure Planning and Permitting are essential to reaching 
those objectives.   
 
IID also believes in extensive stakeholder involvement and coordination in achieving 
policy objectives and has participated extensively in the process.  This can be seen in 
IID’s participation, not only in the preparation of this report through its comments, but 
going back to its sponsorship of the Imperial Valley Study Group (“IVSG”) which was 
integral in addressing the Valley’s transmission needs.  Currently, IID is in the process of 
upgrading its transmission facilities and is in discussion with counterparties for potential 
interconnection development.   
 
IID is well aware of the value of the geothermal resources that reside in its service area 
and the need for additional transmission infrastructure both inside and outside of IID’s 
service area necessary to transport those resources throughout California, as we seek to 
achieve the state’s renewable resource goals.   
 
On September 13, 2007 IID and CEC Staffs met to discuss the draft 2007 Strategic 
Transmission Investment Plan. IID’s intent was to explain the status of the Green Path 
Coordinated Projects and assure the CEC that IID is actively implementing and assessing 
transmission upgrades on its system.  For example, IID has recently completed a review 
of its Green Path project for the benefit of its three newly elected board members to 
assure them that the project’s draft agreements correlated with the project’s original 
intent. Throughout the review, IID continued to make progress on the other two elements 
of the coordinated Green Path Projects: Green Path North and IID’s Transmission 
Expansion Plan.  
 
On November 2005, the IID Board authorized $3.3 million for its transmission expansion 
plan development activities (a result of the IVSG Report). Subsequent to that decision, 
the IID Board has approved the following: 
 

1. Two major transmission projects that will increase the import and export 
capability to the CAISO by up to 600MW at the Imperial Valley Substation. 
The total cost of the two projects is estimated to be $19.5 million. 



2. The Green Path North development agreement, a 500 kV line from Devers II 
to Hesperia substations. 

3. An MOA with SDG&E and Citizens Energy for the development of the Green 
Path Southwest portion of the Sunrise Project.   

4. Acquisition of BLM’s Record of Decision for the New Coachella Valley to 
Devers II transmission line project, which will interconnect the IID system to 
the Green Path North. This project will allow a new pathway to export up to 
1600 MW of renewable resources. 

5. IID is working with SCE to re-rate Path 42 which will increase export of 
renewable resources from the current 600 MW to 700 MW without any 
construction. Furthermore, IID is working with SCE to increase the export 
capability on Path 42 beyond 700 MW. 

 
Also, IID Staff”s ongoing negotiations with San Diego Gas and Electric, Citizens Energy, 
Los Angeles Department of Water and Power, and the Southern California Public Power 
Authority on these Green Path Projects. 
 
IID is an active participant in several California Independent System Operator initiatives 
including: 
 

• CAISO Remote Resource Interconnection Policy Stakeholder Process 
• California Sub-Regional Planning Group 
• California Renewable Energy Transmission Initiative 

 
IID requests that the following revisions be made to the 2007 Strategic Transmission 
Investment Report in order to reflect a more realistic interpretation of IID’s transmission 
expansion projects. 
 
The report repeats several times that the IID Board’s re-evaluation of some of its 
transmission projects could impact renewable generation build out in the Imperial Valley.  
Obviously, any reconsideration of a project may result in change, but the speculative 
conclusion drawn on page 7 of the report is not IID’s intention, “If, because of a mandate 
requiring a narrow view of project benefits, the Imperial Irrigation District Board is 
unable to approve existing agreements for development of the Green Path Coordinated 
Projects, federal or state participation could help facilitate planning and permitting 
decisions.” As outlined above IID is taking the necessary steps to complete its 
transmission upgrades and is moving forward with negotiations and development of all 
the Green Path Coordinated Projects. IID’s project review process should not be 
interpreted as a “narrow view” of project benefits. In fact, many of IID transmission 
initiatives such as the Green Path North and Green Path Southwest objectives are not 
necessarily to serve IID load but rather to provide adequate transmission to export 
renewable resources to the rest of California and insure enhanced reliability to both the 
IID transmission system and to the western grid. IID is moving forward with projects that 
will not only benefit the IID by providing additional import capacity and reliability but 
will provide new generators transmission capacity for the export of resources out of the 



Imperial Valley. That being said we believe the following specific report comments 
should be revised.   
 
On page 16 -17 the report has omitted any reference to the time, funding and resource 
commitment of IID to the Imperial Valley Study Group.  Furthermore, IID is concerned 
that the report could give the impression that the Green Path project was created without 
any IID input. 
 
On page 19, it states “The status of the IID portion of the (Green Path) project is currently 
in flux (italics added) because the IID Board of Governors (sic) is re-evaluating 
agreements between IID and other project participants.”  The facts are that IID has 
committed millions of dollars toward the five main projects described above and has in 
fact secured Rights-of-Way and also has performed an extensive amount of engineering 
and environmental analysis. 
 
On page 21, the statement concludes that the IID Transmission Phase 1 Upgrade is “in 
flux” because of the Boards re-evaluation of the project. Please amend for reasons noted 
above.   
 
On page 34, the report recognizes IID’s participation in the long-term strategic planning 
process addressing the very issues of concern. The report should not conclude that IID 
may be impeding progress and then laud us in our efforts to participate in the process, 
which IID is committed to continue.  
 
On page 51, please note IID’s participation in the development of the CRETI (now RETI) 
and the fact that IID serves on the Steering Committee for RETI. 
 
On pages 52-53, please note IID’s participation in the Imperial Valley Study Group, a 
group that IID has invested a lot of time and resources into.  
 
On page 93, please amend the comment that IID’s Green Path and transmission upgrade 
projects are “in flux”.  For the reasons noted above. 
 
On page 100, CEC Staff notes that “The IID plays a key role in the developments of the 
projects and could, if it chooses, prevent their development”. We request a clarification as 
IID must and is committed to (1) process all generation interconnection in a fair and open 
manner and therefore cannot “prevent” any generation development, (2) IID has always 
encouraged renewable development since the development of renewables are vital to the 
local economy, and (3) IID has never declined a generation interconnection request and is 
unequivocally committed to develop its infrastructure to harness the developments of 
renewable resources. 
 
The report also notes that “IID is concerned that its connection within SDG&E will 
comprise control of transmission resources in its own service territory and wants to make 
sure that transmission facilities for all three projects provide benefits to IID itself”   



As previously mentioned, if IID would have applied the “narrow” vision of supporting 
projects that only benefit IID, the list of the projects would be very small.  The amount of 
projects that IID is actively developing, in most cases, will assist the State in meeting the 
RPS requirements.  We understand that transmission projects should be looked at from 
the system perspectives and not from the local perspectives.  Furthermore, all the 
transmission expansions that IID is committed to perform are being paid by IID 
ratepayers and IID’s concern is that these transmission expansion projects will not be 
stranded.  IID does not have a transmission recovery mechanism as the IOUs and we are 
very careful in allocating dollars to projects that can be fully utilized either by our load or 
by other transmission customers. 
 
On page 104, please amend the comment that the IID Board has a “narrow view” of its 
approval policy.  As previously addressed, this comment is incorrect and we request it be 
removed. 
 
On page 141, IID requested the following comment modification. “While IID indicated 
that no new corridors are currently defined for the projects identified in their response, 
they are in the process of identifying corridors for future transmission projects.  
 
In conclusion, while the CEC Report reflected the perception that IID and its Board of 
Directors had not been actively pursuing its transmission initiatives, the actuality is just 
the opposite.  IID respectfully requests that the references that reflect the misperceptions 
noted above be removed from the final version of the Joint Committee’s Draft Report. 
IID is committed to working with the CEC and all parties in order to find solutions to the 
vast energy challenge facing not only the Imperial Valley, but all of California.  
Therefore, the report should accurately communicate IID’s ongoing transmission plans 
and projects backed by their Board approved commitments demonstrated to date. 
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February 28, 2007 
 
 
 
                    Via:  Email 

        Fed Ex   
 
 
Mr. Ken Wilson 
WECC Technical Staff 
University of Utah Research Park 
615 Arapeen Drive, Suite 210 
Salt Lake City, Utah  84108-1288 
 
 
Mrs. Dana Cabbell 
WECC Technical Studies Subcommittee Chairman 
Southern California Edison (SCE) 
P.O. Box 900  
Rosemead, CA 94105 
 
 
Subject:  Imperial Irrigation District – Annual Progress Report 
 
 
Dear Mr. Wilson and Ms. Cabbell: 
 
 
In accordance with WECC Progress Report Policies and Procedures, the 
following is the Imperial Irrigation District’s 2007 Annual Progress Report.   
 
 
If you have any questions please contact me at (760) 482-3450 
 
 
 
 

 Sincerely yours, 
 
      David L. Barajas 
      David L Barajas 
      TSS Representative 
      (760) 482-3450 
      dlbarajas@iid.com 
CC: J. Sandoval – IID 
       J. Barrientos – IID 
       TSS Members  
 



 
 
 
 
 
                    Energy Division  •  P.O. Box 937  •  333 E. Barioni Blvd.  •  Imperial, CA 92251  •   www.iid.com 

2  

 
 

I. SUBSTATION PROJECTS: 
 
1. Ave 58 Substation:  
 
Replace the existing 161/92kV 125 MVA Auto-Transformer with a 161/92kV 300MVA 
Auto-Transformer. 
 
Estimated Completion Date: December 2009 
 
2. El Centro Switching Station (ECSS) 230kV Bank addition:   

 
Install a new 230/92kV 300MVA Auto-Transformer at El Centro Switching Station 
 
Estimated Completion Date: December 2008 
 
The project consists of installing a new 230/92kV transformer and related 230kV 
switchyard modifications at existing ECSS. 
  
The following is a simplified one line diagram showing the location of the proposed 
Transformer. 
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3. Dixieland Substation 230kV Additions: 

Install a new 230/92kV 300 MVA Auto-Transformer bank as part of the Imperial Valley 
Sub-Dixieland Substation interconnection project. 

Estimated Completion Date: December 2009 
 
Build a 230kV ring bus to accommodate a new 230/92kV 300MVA transformer and the 
proposed line to Imperial Valley Substation.
 
 
The following drawing depicts IV Sub-Dixieland Tie line Interconnection project. 
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II. TRANSMISSION LINE  PROJECTS:   
 
1. Single Circuit 230kV Transmission Line from Imperial Valley Substation to 
Dixieland Substation.  
 
The project will involve construction of a single circuit 230kV transmission line between 
IV Substation and Dixieland Substation. 

    
Estimated Completion Date: December 2009 
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Executive Summary 
 
The findings from this analysis support that a Special Protection Scheme (“SPS”) is still a 
valid interim solution to mitigate overloads experienced in the southern portion of the IID 
transmission service area for the loss of the Imperial Valley – North Gila 500kV line 
through 2009. 
 
The findings also support that the proposed Path 49 Short Term Upgrades rating of 
8055MW is not impacted by the interim implementation of the SPS 
 
The original study conducted in late 2005 identified the opening of the Imperial Valley – 
El Centro 230kV line as the SPS for the loss of the Imperial Valley – North Gila 500kV 
line to protect El Centro 230/161kV transformer.  The result of the current studies 
validates the continued use of the SPS as an interim solution for protection of the 
southern portion of the IID transmission service area through 2009 while not impacting 
the Path 49 8055MW rating. 
 

I. Introduction 
The purpose of the studies was to validate the SPS that was identified in the 2005 original 
report through 2009.  IID has identified several transmission upgrades to the southern 
portion of the IID transmission service area that could have an impact on the SPS that 
was identified in late 2005 in the original report to the WECC/WATS PRG for the Path 
49 Short-Term Upgrades Project.  Prior to any upgrades of the IID system taking place, 
the SPS has been validated through 2009 through this study effort.   
 
Without any of the planned upgrades the limiting element is the El Centro 230/161kV 
transformer.  The planned upgrades include the installation of El Centro Bank 4, a 
230/92kV transformer that is expected to be in operation by late 2008.  A 230kV 
transmission line extending from Imperial Valley substation to Dixieland substation 
along with a 230/92kV transformer located at Dixieland is proposed to be in operation by 
late 2009.  In addition to the upgrades IID has planned for the relocation of the 
230/161kV transformer located at El Centro.   
 

II. Study Assumptions and Methodology 
The SPS analysis summarized in this report included one primary Path 49 case that was 
approved through the WECC Regional Planning Rating Process, specifically SCE’s 2009 
Light Autumn Path 49 8055MW case (Pre-PVD2 Project case).  This case has been 
reviewed and approved through the WECC/Western Arizona Transmission Studies 
(“WATS”) Peer Review planning group.  Per the request of both SDG&E and IID on the 
WATS conference call of April 17, 2007 SDG&E was allowed to insert an updated 
representation in the approved case supplied by CAISO and IID modeled its transmission 
and generation updates to the case to more accurately reflect the anticipated systems for 
2009.  The following is a list of IID and SDG&E’s transmission and generation updates 
to the cases: 
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IID Transmission and Generation Updates to Approved Case 
 

• CEU 1 Gen Status Off and related POS (173MW)  2007 
• Niland Generation On (100MW)    2008 
• El Centro Bank 4 230/92kV 300MVA Transformer  2008 
• IV-Dixieland 230kV Line     2009 
• El Centro Repower Unit 3 On (85MW)   2009 

 
 
 

SDG&E Transmission and Generation Updates to Approved Case 
 

• Reconductor Shadowridge – Calavera 138 kV line  2009 
• Reconductor Talega – Pico 138 kV line   2009 
• Reconductor Division – Naval Station 69 kV line  2008 
• Updated Lake Hodges pump storage     2008 
• Reconductor Escondido – Felicita Tap 69 kV line  2009 
• Updated Otay Mesa generation and transmissions  2009 
• New Silvergate Substation      2008 
• Modified impedances for Miguel – Sycamore 230 kV and Miguel – 

OldTown 230 kV line to reflect latest data. 
• Updated configuration for Miguel-Sycamore 230 kV  
• Updated configuration for Miguel-Old Town 230 kV 
• Updated Penasquitos 230/138 kV bank data 
• Other updates 

o South Bay Area 69 kV system 
o Bus voltage adjustments 
o SWPL line impedance 
o SDG&E load at load buses 
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From the supplied case, four base cases were created to show timing of upgrades and 
their impacts.  The following table summarizes the cases that were run for this analysis: 

 
Table 1:  Summary of Cases 

 

Case Upgraded Elements IV Gen Blythe 
Gen 

Case 1 
(2008 Base) 

None 425MW 360MW 

Case 2 
(2009 Base) 

EC Bank 4 (230/92kV) 425MW 360MW 

Case 3 
(2009) 

EC Bank 4 
IV-Dixieland 230kV Line 

425MW 360MW 

Case 4 
(2009) 

EC Bank 4 
IV-Dixieland 

Removed EC Bank 1 (230/161kV) 

425MW 360MW 

 
In addition to the initial four Base cases developed, cases depicting various levels of IV 
generation were created to study the impact generation from Imperial Valley has on the 
IID overloads caused by the IV – North Gila 500kV outage.  IV generation levels from 0 
to 350MW in 50MW increments were used to develop an overload table that would show 
the impact the IV generation has on overloading of elements in the southern portion of 
the IID transmission service area.  The IV generation level cases were constructed for all 
four cases listed in Table 1.  These tables are located in appendix D. 
   

III. Findings 
The investigation of the interim use of an SPS to protect the southern portion of the IID 
transmission service area did find that the SPS as identified in the 2005 report is still 
valid through 2009 under most conditions.   
 
Without any additional upgrades to the IID system the limiting element is the 230/161kV 
transformer located at El Centro.  This element overloads to a minimum of 165% and 
varies with different IV generation levels.  Operation of the SPS will mitigate the 
overloads experienced during an IV-N.Gila 500kV Line outage. 
 
IID’s El Centro Bank 4, a 230/92kV transformer, is expected to be in operation by late 
2008.  The most significant limiting element after the addition of Bank 4 is the IV-El 
Centro 230kV line during an IV-N.Gila 500kV outage.  The IV-El Centro 230kV line 
overloads to 125% in the base case and to 135% with 0MW of IV generation.  During an 
IV-N.Gila outage and 0MW of IV generation the El Centro Bank 4 transformer 
experiences overloading of 106%.  The Bank 4 overload is also affected by the amount of 
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flow on the SWPL line prior to the outage.  The approximate ratio of additional 
overloading is 7% for every 100MW of flow above 1520MW.  The operation of the SPS 
under these conditions will mitigate the overloads experienced.   The SPS is intended to 
be a temporary solution through 2009 at which time a long term solution must be in 
place. 
 
With the addition of the IV – Dixieland 230kV line and its associated 230/92kV 
transformer which is proposed to be in operation in late 20091, the limiting element will 
be the El Centro-Pilot Knob 161kV line for an IV-North Gila outage.  The overload of 
this element varies with different levels of IV generation.  The line experiences 
overloading as IV generation decreases with 109% overloading occurring with 0MW of 
generation during an IV-North Gila outage.  Please note that the IV generation is 
relatively new plants, therefore, its generation output is not likely to be 0MW.  If IV 
generation is at or above 400MW during an IV-North Gila 500kV outage an SPS will not 
be operated for these conditions. Operating the SPS will cause overloading to occur on 
the El Centro and Dixieland 92kV sub-systems.   
 
IID’s expansion plans include the relocation of the 230/161kV transformer (Bank 1) 
located at the ECSS.  The relocation of the ECSS 230/161kV transformer would cause 
the most significant limiting element to become the 161/92kV transformer at El Centro.  
This element overloads to 117% in the base case and overloads to 131% with 0MW of IV 
generation during an IV-North Gila 500kV outage.  The Bank 2 overload is also affected 
by the amount of flow on the SWPL line (Imperial Valley – Miguel 500kV) prior to the 
outage.  The approximate ratio of additional overloading is 7% for every 100MW of flow 
above 1520MW.  Operation of the SPS causes overloading in the El Centro and 
Dixieland 92kV sub-systems regardless of the IV generation level studied if the existing 
230/161kV transformer at ECSS is relocated.  Therefore, a long term solution must be in 
place prior to when the ECSS 230/161kV transformer is relocated.   
 
The analysis indicates that there are overloads occurring in the looped 161kV system, 
specifically in the Pilot Knob area.  These overloads are as high as 109% and are 
experienced in all cases.  The overloads vary with different IV generation levels.  The 
SPS operation will mitigate the overloads.  Additional analysis will take place in the next 
phase of the study to ensure that the permanent solution will mitigate the 161kV 
overloads. 
 
The analysis also indicates that the SPS does not impact regional transmission system, 
specifically CFE and SDG&E, and can provide the interim protection to the southern 
portion of the IID transmission service area until a long term solution can be in operation.  
This long term solution is required to be in operation when either IID initiates the 
relocation of the ECSS 230/161kV transformer or before the end of the year 2009, 
whichever occurs before.  IID considers the SPS to be an interim solution until the 
permanent solution is implemented. 
 
Please refer to the specific appendix for the supporting material for these findings. 
 
 
 

                                                 
1 IID is currently going through environmental and real estate studies associated with this proposed upgrade 
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IV. Conclusions 
The SPS is a valid interim solution to protecting the southern portion of the IID 
transmission service area through 2009 prior to IID completing its internal upgrades and 
relocation of the existing 230/161kV transformer at ECSS.  Beyond 2009 if IID 
completes the proposed upgrades within the IID system and successfully relocates the 
existing 230/161kV transformer at ECSS to another location, the interim SPS then may 
not be able to mitigate the potential overloading concerns.  By then either a permanent 
mitigation will need to be completed.  The evaluation for the longer term (i.e., beyond 
2009 time frame) need of a permanent solution will be jointly evaluated in the next study 
phase by the CAISO, SDG&E, and IID team. 
 
2009 Scenario’s 
 
Case 2 (Bank 4 installed) 

• The SPS is required to be operated for loss of IV-North Gila 500kV 
 
Case 3 (Bank 4, IV-Dixieland 230kV) 

• IV generation 400MW or above -  SPS required but may not be operated for loss 
of IV-North Gila 500kV 

• IV generation below 400MW – Overloading of the El Centro-Pilot Knob 161kV 
line to 109% depending on IV generation level.   

• Operation of the SPS causes cascading overloads in the El Centro-Dixieland 
92kV Sub-System 

 
Case 4 (Bank 4, IV-Dixieland 230kV, Bank 1 Relocated) 

• Long term solution required due to overloading caused by operating the SPS 
regardless of IV generation level 
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Path 49 ShortPath 49 Short--Term UpgradesTerm Upgrades
IID/SDG&E/CAISO Updates on the Interim SPS IID/SDG&E/CAISO Updates on the Interim SPS 

and the Imperial Valley Phase Shiftersand the Imperial Valley Phase Shifters
Study ResultsStudy Results

WECC/WATS MeetingWECC/WATS Meeting
July 31, 2007July 31, 2007

David Barajas (IID)David Barajas (IID)
Brad Bentley (SDG&E)Brad Bentley (SDG&E)

David Le (CAISO)David Le (CAISO)



Review of SPS Through 2009Review of SPS Through 2009
ConclusionsConclusions

SPS is Valid on the existing system SPS is Valid on the existing system 
configuration through 2009configuration through 2009

IID planned upgrades do not mitigate the IID planned upgrades do not mitigate the 
need for a long term solutionneed for a long term solution

SPS operation is dependent on IV SPS operation is dependent on IV 
Generation LevelGeneration Level



Base Case DevelopmentBase Case Development

4 Base Cases created for study4 Base Cases created for study
Base Cases for 2008 and 2009 system configurationBase Cases for 2008 and 2009 system configuration
Base Cases include planned IID UpgradesBase Cases include planned IID Upgrades

IID and SDG&E system configuration changes are IID and SDG&E system configuration changes are 
reflected in the original 8055 EOR case as were reflected in the original 8055 EOR case as were 
approved on April 17approved on April 17thth WATS Conference CallWATS Conference Call

All Cases maintain 8055MW EOR flow prior to IVAll Cases maintain 8055MW EOR flow prior to IV--N.GilaN.Gila
500kV Outage500kV Outage



IIDIID’’s Transmission Plan Upgradess Transmission Plan Upgrades

20082008
El Centro Bank 4 El Centro Bank 4 –– 230/92kV Transformer    230/92kV Transformer    
December 2008  (Case 2)December 2008  (Case 2)

20092009
IVIV--Dixieland 230kV Line and associated 230/92kV Dixieland 230kV Line and associated 230/92kV 
transformer (Case 3)transformer (Case 3)
Relocation of El Centro Bank 1 Relocation of El Centro Bank 1 –– 230/161kV 230/161kV 
Transformer (Case 4)Transformer (Case 4)



IIDIID’’s Transmission System and s Transmission System and 
Planned Upgrades Planned Upgrades 



Results of StudiesResults of Studies
Case 1Case 1

Current SystemCurrent System
SPS is required for the loss of IVSPS is required for the loss of IV--N.GilaN.Gila 500kV Line to 500kV Line to 
protect the southern portion of the IID Transmission protect the southern portion of the IID Transmission 
SystemSystem
El Centro Bank 1 (230/161kV) is the most limited El Centro Bank 1 (230/161kV) is the most limited 
element, overloads to 165% (225MVA Rating)element, overloads to 165% (225MVA Rating)
El Centro Bank 2 (161/92kV) overloads to 142% El Centro Bank 2 (161/92kV) overloads to 142% 
(125MVA Rating) (125MVA Rating) 
The Pilot KnobThe Pilot Knob--ECSS 161kV Line overloads to 108%ECSS 161kV Line overloads to 108%



Results of StudiesResults of Studies
Case 2Case 2

Bank 4 (230/92kV 300MVA) UpgradeBank 4 (230/92kV 300MVA) Upgrade
SPS is required for the loss of IVSPS is required for the loss of IV--N.GilaN.Gila 500kV 500kV 
Line to protect the southern portion of the IID Line to protect the southern portion of the IID 
Transmission SystemTransmission System
IVIV--El Centro 230kV Line is the most limited El Centro 230kV Line is the most limited 
element, overloads to 125% (370MVA Rating)element, overloads to 125% (370MVA Rating)
Pilot KnobPilot Knob--El Centro 161kV Line overloads to El Centro 161kV Line overloads to 
104% (165MVA Rating)104% (165MVA Rating)



Results of StudiesResults of Studies
Case 3Case 3

Bank 4, IVBank 4, IV--Dixieland 230kV UpgradeDixieland 230kV Upgrade
Pilot KnobPilot Knob--El Centro 161kV Line overloads to El Centro 161kV Line overloads to 
106% (165MVA Rating)106% (165MVA Rating)
The operation of the SPS creates additional The operation of the SPS creates additional 
cascading overloads in the IID systemcascading overloads in the IID system

Overloads on Dixieland 230/92kV TransformerOverloads on Dixieland 230/92kV Transformer
Overloads on El CentroOverloads on El Centro--Dixieland 92kV SubDixieland 92kV Sub--SystemSystem



Sensitivity Analysis Case 3Sensitivity Analysis Case 3

Sensitivity analysis were performed Sensitivity analysis were performed 
decreasing IV generation and displacing decreasing IV generation and displacing 
with internal SDG&E generationwith internal SDG&E generation
IVIV--El Centro 230kV line overloads up to El Centro 230kV line overloads up to 
104% with 0MW IV Generation104% with 0MW IV Generation
El CentroEl Centro--Pilot Knob 161kV line overloads Pilot Knob 161kV line overloads 
up to 109% with 0MW IV Generationup to 109% with 0MW IV Generation



Results of StudiesResults of Studies
Case 4Case 4

Relocation of El Centro Bank 1 Relocation of El Centro Bank 1 
(230/161kV)(230/161kV)

El Centro Bank 2 (161/92kV) overloads to El Centro Bank 2 (161/92kV) overloads to 
117% (125MVA Rating)117% (125MVA Rating)
The operation of the SPS creates additional The operation of the SPS creates additional 
cascading overloads in the IID system cascading overloads in the IID system 

Dixieland 230/92kV TransformerDixieland 230/92kV Transformer
El CentroEl Centro--Dixieland 92kV SubDixieland 92kV Sub--SystemSystem



Sensitivity Analysis Case 4Sensitivity Analysis Case 4

Sensitivity analysis were performed Sensitivity analysis were performed 
decreasing IV generation and displacing decreasing IV generation and displacing 
with internal SDG&E generationwith internal SDG&E generation
El Centro Bank 4 (230/92kV) overloads up El Centro Bank 4 (230/92kV) overloads up 

to 109% with 0MW IV Generationto 109% with 0MW IV Generation
El CentroEl Centro--Pilot Knob 161kV line overloads Pilot Knob 161kV line overloads 
up to 104% with 0MW IV Generationup to 104% with 0MW IV Generation



ConclusionsConclusions

The SPS is a valid interim solution to the The SPS is a valid interim solution to the 
protection of the southern portion of the protection of the southern portion of the 
IID Transmission System through 2009IID Transmission System through 2009
Beyond 2009 a permanent form of Beyond 2009 a permanent form of 
mitigation must be in placemitigation must be in place



Next StepsNext Steps

CAISO, SDG&E, and IID teams to perform CAISO, SDG&E, and IID teams to perform 
long term studies to determine a long term studies to determine a 
permanent solutionpermanent solution
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